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(57)Abstract: 

PURPOSE: Jo miniaturize a device and to make driving 
efficiency excellent by contriving positional relation 
between the tracking coil or the focusing coil of a biaxial 
actuator and a magnet. 

CONSTITUTION: This actuator is provided with the 
tracking coil 24 wound round so that the directions of 
currents flowing to two opposed sides (the left side of the lft 
tracking coil and the right side of the tracking coil) 24I 
and 24r may be opposite, and the magnet 7 oppositely 
arranged to the tracking coil. Then, it is magnetized so 
that the polarity of the magnet may be different between 
parts opposed to two sides of the tracking coil (the left 
side front surface of the magnet and the right side front 
surface of the magnet) 71 and 7rf. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the biaxial actuator of the optical pickup which is equipped with the magnet counterposed 
by the focusing coil or the tracking coil wound so that the sense of the current which has the two sides 
which counter abbreviation parallel mutually, and flows in these two sides might become opposite, and 
this focusing coil or a tracking coil, and is characterized by making it these magnets differ in the part 
which the polarity counters, respectively above-mentioned the side where it is two of a focusing coil or a 
tracking coil. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The 1st example of the biaxial actuator of this invention optical pickup is shown with 
drawin g 2 thru/or drawin g 8 , and this Fig. is a perspective view. 
[Drawing 2] It is a top view. 

[Drawing 3] It is the sectional view which meets the III-III line of drawing 2 . 
[Drawing 4] Each coil element by the circuit pattern formed in the light-gage printed circuit board of 
each class with drawing 5 thru/or drawing 7 is shown, and this Fig. is a front view of the printed circuit 
board of the 1 st layer. 

[Drawing. 5] It is the front view of the printed circuit board of the 2nd layer. 
[Drawing 6] It is the front view of the printed circuit board of the 3rd layer. 
[Drawin g 7] It is the front view of the printed circuit board of the 4th layer. 

[Drawing 8] It is the schematic diagram showing the physical relationship of each coil and a magnet. 
[Drawing 9] With drawing 10 and drawing 11 , the 2nd example of the biaxial actuator of this invention 
optical pickup is shown, and this Fig. is central drawing of longitudinal section. 
[Drawing 10] It is the front view of the printed circuit board of the 1st layer. 

[Drawing 11] It is the schematic diagram showing the physical relationship of each coil and a magnet. 
[Drawing A 2] It is the top view showing an example of the biaxial actuator of the conventional optical 
pickup. 

[Drawing 13] It is the sectional view which meets the XIII-XIII line of drawing 12 . 

[Drawing 14] It is the schematic diagram showing the physical relationship of each coil and a magnet, 

and (a) shows the relation between a focusing coil and a magnet, and (b) shows the relation between a 

tracking coil and a magnet. 

[Description of Notations] 

1 Biaxial Actuator 

7 Magnet 

71f(s) Front face of left-hand side of a magnet (part by which the unlike pole was magnetized) 
7rf(s) Front face of right-hand side of a magnet (part by which the unlike pole was magnetized) 
24 Tracking Coil 

241. Left-hand side of a tracking coil (two sides which carry out phase opposite) 
24r Right-hand side of a tracking coil (two sides which carry out phase opposite) 
1 A Biaxial actuator (the 2nd example) 
28 Focusing Coil 

28u On a focusing coil (two sides which carry out phase opposite) 
28d Under a focusing coil (two sides which carry out phase opposite) 
30 Magnet 

30uf(s) Front face of a top of a magnet (part by which the unlike pole was magnetized) 
30df Front face of the bottom of a magnet (part by which the unlike pole was magnetized) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the biaxial actuator of a new optical pickup. While 
attaining a miniaturization in detail by devising the physical relationship of the tracking coil of a biaxial 
actuator or a focusing coil, and a magnet, it is going to offer the biaxial actuator of the new optical 
pickup which can make drive effectiveness good. 
[0002] 

[Description of the Prior Art] In the biaxial actuator of an optical pickup, what has arranged the magnet 
with which the opposed face was magnetized by the single pole to 1 thru/or two or more tracking coils, 
and/or a focusing coil was common. 

[0003] Drawin g 12 thru/or drawing 14 show an example a of the biaxial actuator of the conventional 
optical pickup. 

[0004] The tabular base substrate b of eye ** thickness with which the biaxial actuator a carried out the 
rectangle The parallel links d and d of four where the end was supported by printed circuit board c 
which protruded from the end section of this base substrate b, and The lens attachment component f 
which holds objective lens e while being supported between these parallel links d and d and the free end 
of... The focusing coil g for actuators attached in this lens attachment component f, and the tracking 
coils h and h, While being attached on the above-mentioned base substrate b, it consists of the magnet j 
attached in York i which carried out the shape of U character arranged so that some of focusing coils g 
and tracking coils h and h may be inserted from both sides, and this York i. 

[0005] The base substrate b consists of a non-magnetic material, and Bore k is formed in a part for the 
other end flank of the longitudinal direction. 

[0006] While consisting of the metallic material with which the parallel links d and d and ... have 
conductivity and supporting the lens attachment component f as mentioned above, between the 
predetermined circuit pattern on printed circuit board c, and the above-mentioned focusing coil g and the 
tracking coils h and h is connected electrically, and electric supply of the focusing coil g and the 
tracking coils h and hHE is performed. 

[0007] The hole 1 of the rectangle which the lens attachment component f consisted of the non-magnetic 
material which carried out tabular [ of the abbreviation rectangle of eye ** thickness ], and the above- 
mentioned objective lens e was supported by the location which approached the other end in the 
longitudinal direction of the lens attachment component f, and carried out opening to the abbreviation 
center section comparatively greatly is formed. 

[0008] And such a lens attachment component f is in the condition supported by the above-mentioned 
printed circuit board c through the parallel links d and d of four, and ... Two pieces which the above- 
mentioned objective lens e is located above the bore k of the base substrate b, and carry out phase 
opposite in above-mentioned York i while being located in the above-mentioned base substrate b and 
abbreviation parallel (it is hereafter called "inner York" and "outside York", respectively.) m and n are 
located where it has ****** in the rectangle hole 1. In addition, the piece by the side of printed circuit 
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board c is inner York m among York i, and the piece by the side of objective lens e is outside York n. 
[0009] York i bends the plate-like part material which consists of a magnetic material in the shape of U 
character, is formed, it is the sense which carries out opening to the abbreviation center section of the 
above-mentioned base substrate b toward the upper part, and it is arranged so that inner York m and 
outside York n may estrange in the longitudinal direction of the base substrate b. 
[0010] Magnet j is attached in the medial surface of inner York m, and Magnet j is magnetized by the 
pole where the field which counters outside York is single. Therefore, the sense of the magnetic flux in 
the field o which York n outside York outside joining segment - n- in York m in York in magnet j- m- 
and outside York n and a magnetic circuit called the gap-magnet j between Magnets j were formed, and 
was produced between Magnet j and outside York n is only an one direction. 

[001 1] The focusing coil g winds and grows into square tubed, looks at copper wire at a flat surface, and 
the three sides are stuck on the inside except the inside by the side of objective lens e among the four 
sides among the inner skin of the above-mentioned rectangle hole 1 of the lens attachment component f. 
By this One side p by the side of objective lens e of the focusing coil g is located so that it may build 
over two fields and fields of the rectangle hole 1 which carry out phase opposite, and this part p is 
located in the above-mentioned field o. 

[0012] So that the tracking coils h and h may wind copper wire spirally [ a rectangle ], and may change 
and it may rank with the lateral surface of one side p located in the above-mentioned field o among the 
focusing coils g in a longitudinal direction And it is attached so that only one side q and q may counter 
the above-mentioned magnet j in a side [ each tracking coils h and h adjoin ], and thereby, the two sides 
q and q where two tracking coils h and h adjoin are located in the above-mentioned field o. Moreover, 
when the tracking coil h and h top Norikazu sides q and q supply electric power to the tracking coils h 
and h, a current flows in the same direction. 

[0013] drawing 14 (a) — the focusing coil g top Norikazu side p and physical relationship with Magnet j 
— moreover, drawing 14 (b) shows the tracking coil h and h top Norikazu sides q and q and physical 
relationship with Magnet j . 

[0014] If a deer is carried out and electric power is supplied to the focusing coil g, the migration force of 
going in the upper part or the lower part according to the sense of the current between the focusing coil g 
top Norikazu side p located in the above-mentioned field o and Magnet j will arise, and, thereby, the 
lens attachment component f will be moved in the vertical direction (the direction of focusing) to the 
base substrate b. 

[0015] Moreover, if electric power is supplied to the tracking coils h and h, the migration force of going 
to the left according to the sense of the current or the method of the right will arise between the tracking 
coil h and h top Norikazu sides q and q located in the above-mentioned field o, and Magnet j, and, 
thereby, the lens attachment component f will move horizontally (the direction of tracking) to the base 
substrate b. 
[0016] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned biaxial actuator a of 
the conventional optical pickup Each coils g, h, and h which are the poles where the field which counters 
each coils g, h, and h of Magnet j is single, and are located in Field o are only these parts (one above- 
mentioned side p, q, q). the invalid which other three sides do not contribute to driving force since other 
three sides cannot be found into Field o ~ a conductor — it is a part and there was a problem that drive 
effectiveness was bad. 

[0017] If the drive effectiveness of the biaxial actuator a is bad, if driver voltage of the biaxial actuator a 
is not made high, stability will be lacked, and the problem of actuation of a biaxial actuator stopping 
being stabilized by slight sag will arise. 

[0018] moreover, each coils g, h, and h ~ setting - an invalid ~ a conductor - that there are many parts 
had the problem that the weight of moving part (mainly the lens attachment component f, objective lens 
e, the focusing coil g, and the tracking coils h and h) became heavy among the biaxial actuators a, and a 
response property worsened while being unable to attain the miniaturization of the biaxial actuator a. 
[0019] Furthermore, since the field which counters each coils g, h, and h of Magnet j is a single pole and 
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the sense of magnetic flux is an one direction, In order to pass all the magnetic flux (total magnetic flux) 
that comes out of this magnet j from inner York m to outside York n It was large in the cross section cut 
towards intersecting perpendicularly to the magnetic flux of York, namely, if thickness was not 
thickened, flux density changed into the supersaturation condition, and there was a problem that a 
miniaturization could not be attained, after all. 
[0020] 

[Means for Solving the Problem] Then, the biaxial actuator of this invention optical pickup is equipped 
with the magnet counterposed in the focusing coil or the tracking coil wound so that the sense of the 
current which flows in the two sides which counter might become opposite, in order to solve the above- 
mentioned technical problem, and this focusing coil or a tracking coil, and it makes differ in the part 
which the polarity of this magnet counters, respectively above-mentioned the side where it is two of a 
focusing coil or a tracking coil. 
[0021] 

[Function] Therefore, since it was made to counter the two sides [ in / for a magnet / a focusing coil or a 
tracking coil ] which carry out phase opposite, respectively according to this invention optical pickup A 
part can be lessened, the part which is not located in the field of a focusing coil or a tracking coil, i.e., 
the invalid which does not contribute to driving force, a conductor ~ thereby A miniaturization can be 
attained, while being able to aim at improvement in drive effectiveness and being able to carry out 
actuation of a biaxial actuator to stability. 

[0022] moreover, an invalid - a conductor - since the part was lessened as much as possible - a 
conductor — use effectiveness can be good, moving part can be made lightweight among biaxial 
actuators, and the response property of a biaxial actuator can be raised. 

[0023] Furthermore, since it was made for the polarities to differ in the part which counters the two sides 
in each coil of a magnet which carry out phase opposite, respectively Between a magnet and outside 
York, the field which is two from which the sense of magnetic flux differs is formed. Compared with the 
case (the conventional thing) where the magnet with which it is the same magnitude and the opposed 
face with each coil was magnetized by the single pole in the number of magnetic flux in inner York and 
outside York is attached, it can be made abbreviation half. Therefore, thickness of York and outside 
York can be made thin, and a miniaturization can be attained. 
[0024] 

[Example] Below, it explains according to each example which showed the detail of the biaxial actuator 
of this invention optical pickup to the accompanying drawing. 

[0025] In addition, the 1st example 1 makes each ** counterpose the magnet with which polarities differ 
in each of the two sides (two sides which extend perpendicularly) which counter abbreviation parallel 
mutually [ the tracking coil wound around one rectangle ]. 

[0026] The biaxial actuator 1 consists of the base substrate 2 which consists of a magnetic metallic 
material, the lens attachment component 5 which held the objective lens 3 and was supported by the 
base member. 2 through the parallel links 4 and 4 and York 6 formed in the above-mentioned base 
substrate 2, the magnet 7 attached in this York 6, and the coil substrate 8 grade supported by the above- 
mentioned lens attachment component 5. 

[0027] The base substrate 2 succeeds in an abbreviation rectangle in a flat-surface configuration, and is a 
front end edge (the direction which goes to the method of the diagonal below in drawing 1 is made into 
a before side, and the direction which goes to the method of the diagonal left is made into the backside.) 
to the location of the both-sides approach of the front end section. Moreover, let the direction which 
makes the direction which goes to the method of the diagonal right left-hand side, and goes to the 
method of the diagonal below be right-hand side. When the following explanation sets and the sense is 
shown, it shall depend in this direction. Two slits are formed so that opening may be carried out. Raise 
the part between these two slits and York 9 is formed the outside of above-mentioned York 6. Moreover, 
a slit is formed in the U shape of the sense which carries out opening to the part between York 9 outside 
this, and the back end edge of the base substrate 2 at the outside York 9 side. By raising the part 
surrounded by this slit, inner York 10 of York 6 is formed, and proper spacing is formed between these 
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outside York 9 and inner York 10. 

[0028] The magnet 7 is carrying out tabular [ of an oblong rectangle ], and the unlike pole is magnetized 
in the longitudinal direction and front flesh side, respectively. Namely, front (anti-York attachment side) 
71f of 71. of left-hand side parts of a magnet 7 and tooth-back (York attachment side) 7rb of right-hand 
side partial 7r of a magnet 7 For example, it is magnetized by N pole again so that tooth-back (York 
attachment side) 71b of 71. of left-hand side parts of the front (anti-York attachment side) 7rf and the 
magnet 7 of right-hand side partial 7r of a magnet 7 may become the south pole. Such a magnet 7 is 
stuck on the field which counters York 9 outside York 10 in the above. By this 71. of 71. -magnet left- 
hand side parts of magnet left-hand side partial The left-hand side part of outside York 9 A magnetic 
circuit called 71. of left-hand side partial-magnet left-hand side parts of York 10 in right-hand side 
partial - in York 10 in gap-magnet right-hand side partial 7r- between the right-hand side part of York 9 
outside right-hand side partial - in York 9 outside left-hand side partial - in York 9 outside gap - between 
** and magnet right-hand side partial 7r is formed. Between a magnet 7 and outside York 9, the fields 
111. and 1 lr which are two from which the sense of magnetic flux differs on the left-hand side and right- 
hand side arise. 

[0029] Thereby, the number of magnetic flux in inner York 10 and outside York 9 serves as abbreviation 
half as compared with the case (the conventional thing) where the magnet of the same magnitude by 
which 2 pole division is not carried out is attached, and, therefore, can make thin thickness of York 10 
and outside York 9. 

[0030] In addition, although the magnet 7 explained what was magnetized so that a polarity might be 
different from the one magnetic substance on the front reverse side and polarities might differ also in the 
die-length direction, it may put in order and arrange the magnet which is two from which a polarity 
differs not only on this but on the front reverse side right and left so that the polarities may differ in the 
direction of a field. 

[0031] 12 is the biaxial electrode holder set up by the back end section of the base substrate 2, and it is 
carrying out tabular [ of the oblong rectangle which consists of an insulating material ], and it is formed 
so that the slits 12a and 12a prolonged in the location of the right-and-left both-ends approach in a 
lengthwise direction may carry out opening to the upper limit. 

[0032] It consists of the metal wire rod with which the parallel links 4 and 4 and ... have conductivity, 
and is implanted in the four corners of the rectangular printed circuit board 13, and this printed circuit 
board 13 is attached so that it may stick on the tooth back of the biaxial electrode holder 12 with the 
sense to which the parallel links 4 and 4 of four and ... extend to the front. 

[0033] And each parallel links 4 and 4 and ... have the inside of slit 12a of the above-mentioned biaxial 
electrode holder 12, and 12a let it pass, and it fills up with adhesives in this slit 12a and 12a, and is 
supported by the biaxial electrode holder 12. 

[0034] The lens attachment component 5 succeeds in tabular [ which consists of an insulating material ], 
it sees at a flat surface and the rear half succeeds in the shape of an abbreviation rectangle, a 
configuration which is deflected in the center is carried out as the right-and-left side edge of the front 
half goes to the front, the hole 14 of a long rectangle is formed in the abbreviation center section at a 
longitudinal direction, and the above-mentioned objective lens 3 is supported by the front end section. 
[0035] The rectangle hole 14 formed in the lens attachment component 5 is somewhat larger than the 
flat-surface configuration where the magnitude doubled the gap between York 9 outside the above, inner 
York 10, a magnet 7, and outside York 9 and a magnet 7, and it is formed, and the lens attachment 
component 5 is in the condition supported by the above-mentioned parallel links 4 and 4 and and 
outside York 9, inner York 10, and a magnet 7 are located in the rectangle hole 14. 
[0036] Although the thickness of the whole is formed smaller than spacing between what the above- 
mentioned parallel links 4 and 4 and ... estranged up and down, such a lens attachment component 5 
Similarly it is formed, the inside of the part of right-and-left both the sides of the rectangle hole 14— a 
before side - the part of others [ part /********]„**._ spacing between the parallel links 4 and 4 
thickly estranged to the above-mentioned upper and lower sides, and abbreviation - moreover, spacing 
between the parallel links 4 and 4 which are the parts on the backside [ hole 714/ rectangle ], and were 
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estranged right anil left --**-- the narrow part 15 — lower part HE ** — it is formed thickly. 
[0037] And the heavy-gage part of both the sides of the above-mentioned rectangle hole 14 is used as 
the parallel links 4 and 4 and the supported parts 16 and 16 with which the point of ... is combined, and 
let the heavy-gage part 15 on the backside [ the rectangle hole 14 ] be the balancer section for 
maintaining the weight balance of the lens attachment component 5 concerned. The magnitude is 
determined that the balancer section 15 makes in agreement the center of gravity of the lens attachment 
component 5 concerned, and the drive core by the coil substrate 8 so that it may mention later. 
[0038] 17 and 17 are the notches which cut, and were lacked and formed so that the part corresponding 
to the above-mentioned supported parts 16 and 16 of the above-mentioned rectangle hole 14 might be 
penetrated up and down. 

[0039] The coil substrate 8 succeeds in the **** configuration which the four corners cut with the 
abbreviation rectangle aslant, and lacked with it. Furthermore, by right-and-left edges' on both sides 
projecting slightly to a left and the method of the right, making them into the fitting-ed sections 18 and 
18, and carrying out fitting of these fitting-ed sections 18 and 18 to the above-mentioned notches 17 and 
17 of the rectangle hole 14, the coil substrate 8 is located in the rectangle hole 14, and is in the 
condition. From the top face or inferior surface of tongue of supported parts 16 and 16, the vertical both- 
ends edge of the fitting-ed sections 1 8 and 1 8 is slightly projected to the upper part or a lower part, and 
is located to it. 

[0040] The coil substrate 8 piles up the printed circuit boards 8a, 8b, 8c, and 8d of the thin meat of four 
sheets, and is formed, and the focusing coil elements 19 and 19, ... and the tracking coil elements 20 and 
20, and ... are formed in the printed circuit boards 8a, 8b, 8c, and 8d of each **** as a circuit pattern. 
[0041] in addition, each circuit pattern formed in the printed circuit boards 8a, 8b, 8c, and 8d of four 
sheets — abbreviation — since it is formed in the same configuration, only printed circuit board 8a of 1 is 
explained, and the explanation about other printed circuit boards 8b, 8c, and 8d is omitted. 
[0042] A circuit pattern is formed and the tracking coil element 20 is formed so that the eddy of a 
longwise rectangle may be wound around the center section of printed circuit board 8a of thin meat. 
Moreover, a circuit pattern is formed in the four corners so that it may whirl around in the shape of 
[ which excised the rectangular corner aslant ] an anomaly, and the focusing coil elements 19 and 19 
and ... are formed so that the tracking coil element 20 may be surrounded. It is arranged so that it may 
become these four focusing coil elements 19 and 19 and the point symmetry [ ... ] centering on the core 
of light-gage printed circuit board 8a. 

[0043] It is the through hole where 21,21, and ... were formed in every place of light-gage printed 
circuit board 8a, and when the light-gage printed circuit boards 8a, 8b, 8c, and 8d of four sheets are piled 
up, it is for connecting the focusing coil elements 19 and 19 of the light-gage printed circuit board 8 of 
1, ... or the tracking coil element 20 and the focusing coil elements 19 and 19 of other light-gage printed 
circuit boards 8, or the tracking coil element 20, respectively. 

[0044] 22 and 22 are the electric supply terminals formed in the upper limit section and the lower limit 
section of a location corresponding to the fitting-ed section 18 on the left-hand side of light-gage printed 
circuit board 8a with the circuit pattern, respectively, and are for supplying electric power to the 
focusing coil 23 and the tracking coil 24 at each **. These electric supply terminals 22 and 22 are 
formed in light-gage printed circuit board 8a and 8d of light-gage printed circuit boards of the 4th layer 
of the 1st layer. In addition, as a coil substrate 8 In the. focusing coils 23, two electric supply terminal 
22au(s) (upper part on the left-hand side of [ of the 1st layer ] light-gage printed circuit board 8a), 22du 
(s) (upper part on the right-hand side of 8d of the 4th layer of light-gage printed circuit boards) -- 
moreover, two electric supply terminal 22ad(s) (lower part on the left-hand side of [ of the 1 st layer ] 
light-gage printed circuit board 8a) and 22dd (lower part on the right-hand side of 8d of the 4th layer of 
light-gage printed circuit boards) are formed in the tracking coils 20. 

[0045] Such light-gage printed circuit boards 8a, 8b, 8c, and 8d pile up, and the coil substrate 8 is 
formed. Plating is performed for each focusing coil elements 19 and 19, ... or the tracking coil elements 
20 and 20, and ... to the above-mentioned through holes 21 and 21 and and electrical installation is 
planned. Moreover, by this The focusing coil elements 19 and 19 and ... constitute one focusing coil 23, 
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and the tracking coil elements 20 and 20 and ... constitute one tracking coil 24. 

[0046] The lens attachment component 5 in which such a coil substrate 8 was attached is located so that 
it may be pinched between the tips of the parallel links 4 and 4 where the supported parts 16 and 16 
counter up and down. The parallel links 4 and 4 and the vertical both-ends edge of the point of ... and 
both insertion **** 18 and 18 of the coil substrate 8 are combined by soldering, respectively. By this 
Electrical installation with the above-mentioned electric supply terminals 22 and 22 and ... which were 
formed in the coil substrate 8, the parallel links 4 and 4, and ... is planned. Moreover, the lens supporter 
material 5 is attached between the parallel links 4 and 4 and the tip of... while being combined with the 
coil substrate 8 by piling solder in the supported parts 16 and 16, and it is supported free [ migration to 
the vertical direction and a horizontal direction ] to the base substrate 2. In addition, the coil substrate 8 
may be beforehand attached in the notches 17 and 17 of the lens attachment component 5 with 
adhesives. 

[0047] And between a magnet 7 and outside York 9 (i.e., the inside of a field 1 1), after the lens 
attachment component 5 has been supported by the base substrate 2 through the parallel links 4 and 4 
and it approaches and the above-mentioned coil substrate 8 is located so that a magnet 7 and outside 
York 9 may not be contacted. 

[0048] Moreover, the lens attachment component 5 is set in the condition that external force has not 
joined this. Front 71f 241. of whose left-hand side parts is 71. of left-hand side parts of a magnet 7 among 
upper part 231du(s) and the tracking coils 24 of partial 231d located in lower part 231ud and the lower left 
of partial 231u located in the upper left among the focusing coils 23 is countered. Again Right-hand side 
partial 24r counters front 7rf of left-hand side partial 7r of a magnet 7 among upper part 23rdu(s) and the 
tracking coils 24 of partial 23rd located in lower part 23rud and the lower right of partial 23ru located in 
the upper right among the focusing coils 23. (Refer to drawing 8 ) . 

[0049] The direction same when a deer is carried out and electric power is supplied by the focusing coil 
23 as upper part 231du of partial 231d located in lower part 231ud and the lower left of partial 231u 
located in the upper left among the focusing coils 23, for example, the part 23 located in lower part 
23rud and the lower right of partial 23ru which the other current flows to the left and is located in the 
upper right among the focusing coils 23 - the direction where partial 231ud of the above-mentioned left- 
hand side and 231du(s) have reverse upper part 23rdu of rd that is Since the polarities of the magnets 
71. and 7r with which the other current flows to the method of the right, and these counter it, respectively 
differ, The migration force to the direction same as a coil substrate 8 will arise, and the lens attachment 
component 5 will be moved in the vertical direction of focusing, i.e., the direction, to the base substrate 
2. 

[0050] Moreover, although a current will flow toward a direction which is different in 241. of left-hand 
side parts of the tracking coil 24, and right-hand side partial 24r if electric power is supplied by the 
tracking coil 24 Since polar magnets 71. and 7r different, respectively from 241. of left-hand side parts 
and right-hand side partial 24r are countered, the migration force to the direction same as a coil substrate 
8 will arise, and the lens attachment component 5 will be moved in the horizontal direction of tracking, 
i.e., the direction, to the base substrate 2. 

[0051] moreover, the core of the driving force produced by supplying electric power to the core and the 
tracking coil 24 of driving force which are produced by supplying electric power to the focusing coil 23 
- these coils 23 and 24 - an abbreviation same flat-surface top ~ and since each is formed in point 
symmetry centering on the core of the coil substrate 8, it becomes an abbreviation same point and a 
drive core is in agreement by migration in the direction of focusing, and migration in the direction of 
tracking. Moreover, since the drive core turns into an abbreviation center of gravity of the coil substrate 
8, it can stabilize actuation of the lens attachment component 5 by determining that the magnitude of the 
above-mentioned balancer section 1 5 will be in agreement with the center of gravity of the coil substrate 
8 in the center of gravity of the whole lens attachment component 5. 

[0052] therefore - according to the 1st example of the above - the inside of the tracking coil 24 - the 
upper part and a lower part ~ an invalid - a conductor it considers as a part and effective in many of 
tracking coils 24 -- a conductor — it can consider as a part and can be made to contribute to generating of 
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the migration force to the direction of tracking 

[0053] The places where drawing 9 thru/or drawing 1 1 show 2nd example 1 A of the biaxial actuator of 
this invention optical pickup at, and this 2nd example is different from the 1st example 1 of the above 
are only such physical relationship at the configuration of the focusing coil in a coil substrate, and a 
tracking coil, and the polar list of a magnet. Therefore, the explanation is omitted by attaching the same 
sign as the sign given to the same part in this biaxial actuator 1 about the same part as the above- 
mentioned biaxial actuator 1 about 2nd example 1 A. 

[0054] In addition, 2nd example 1 A counterposes the magnet with which the polarities of the part which 
counters the two sides (two sides which extend horizontally) which counter abbreviation parallel 
mutually [ the focusing coil wound around one rectangle ] at each ** differ. 

[0055] the configuration of the focusing coil element 25 is a coil substrate, piles up the printed circuit 
board of the thin meat of four sheets like the 1st example of the above, is formed, and according to the 
circuit pattern of the printed circuit board of each ****, and a tracking coil element — abbreviation — 
since it is the same, only light-gage printed circuit board of 1st layer 25a is explained, and the 
explanation is omitted about the light-gage printed circuit board of other layers. 
[0056] 26 is a focusing coil element, and it is formed with the circuit pattern so that an eddy may be 
wound around the abbreviation center section of light-gage printed circuit board 25a at a square. 
[0057] It is formed with a circuit pattern so that it may whirl around in the shape of [ to which 27, 27, 
and ... are tracking coil elements, and it is right-and-left both the sides of the above-mentioned focusing 
coil element 26 of light-gage printed circuit board 25a 5 and one side of a rectangle made the shape of 
radii four places of the upper and lower sides ] an anomaly. Again The side which the side which carried 
out the shape of radii of each tracking coil 27 was located in the right-and-left outside, and countered 
this side adjoins the right-and-left side (side which extends perpendicularly) of the above-mentioned 
focusing coil element 16. Moreover, it is arranged so that it may become these four tracking coil 
elements 27 and 27 and the point symmetry [ ... ] centering on the core of light-gage printed circuit 
board 25a. 

[0058] And the light-gage printed circuit board of four sheets piles up, and the coil substrate 8 is formed. 
Plating is performed for each focusing coil elements 26 and 26, ... or the tracking coil elements 27 and 
27, and ... to through holes 21 and 21 and and electrical installation is planned. Moreover, by this The 
focusing coil elements 26 and 26 and ... constitute one focusing coil 28, and the tracking coil elements 
27 and 27 and ... constitute one tracking coil 29. 

[0059] The magnet 30 is carrying out tabular [ of an oblong rectangle ], and a unlike pole is magnetized 
in the vertical direction and front flesh side, respectively. Namely, tooth-back (York attachment side) 
30db of 30d of lower parts of the front (anti-York attachment side) 30uf and the magnet 30 of upper part 
30u of a magnet 30 For example, it is magnetized by N pole again so that front (anti-York attachment 
side) 30df of 30d of lower parts of a magnet 30 and tooth-back (York attachment side) 30ub of upper 
part 30u of a magnet 30 may become the south pole. Such a magnet 30 is stuck on the field which 
counters York 9 outside York 10 in the above. By this Magnet upper part 30u-magnet upper part 30u 
The upper part of outside York 9 The magnetic circuit upper part-magnet upper part 30u of York 10 in 
lower part - in York 10 in 30d [ of gap-magnet lower parts between the lower part of York 9 outside 
lower part - in York 9 outside upper part - in York 9 outside gap - between ** and 30d of magnet lower 
parts ] - is formed. Between a magnet 7 and outside York 9, the fields 3 lu and 3 Id which are two from 
which the sense of magnetic flux differs to the top and bottom arise. 

[0060] Thereby, the number of magnetic flux in inner York 10 and outside York 9 serves as abbreviation 
half as compared with the case (the conventional thing) where the magnet of the same magnitude by 
which 2 pole division is not carried out is attached, and, therefore, can make thin thickness of York 10 
and outside York 9. 

[0061] And the lens attachment component 5 is set in the condition that external force has not joined 
this. Upper part 28u of left-hand side partial 29rul(s) and the focusing coils 28 of partial 29ru located in 
right-hand side partial 291ur and the upper right of partial 291u located in the upper left among the 
tracking coils 29 counters front 30uf of upper part 30u of a magnet 30. Again Among the tracking coils 
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29, at the lower left 28d of lower parts of left-hand side partial 29rdl(s) and the focusing coils 28 of 
partial 29rd located in right-hand side partial 291dr and the lower right of partial 291d in which it is 
located counters front 30df which is 30d of lower parts of a magnet 30 (refer to drawing 10 ). 
[0062] The direction same when a deer is carried out and electric power is supplied by the tracking coil 
29 as left-hand side partial 29rul of partial 29ru located in right-hand side partial 291ur and the upper 
right of partial 291u located in the upper left among the tracking coils 29, for example, the part 29 which 
the other current flows up and is located in the lower left among the tracking coils 29 -- left-hand side, 
partial 29rdl of partial 29rd located in right-hand side partial 291dr and the lower right of Id - the 
direction where partial 291ur of an above top and 29rul(s) are reverse - that is Since the polarities which 
are the magnets 30u and 30d with which the other current flows caudad and these counter, respectively 
differ, The migration force to the direction same as a coil substrate 25 will arise, and the lens attachment 
component 5 will be moved in the longitudinal direction of tracking, i.e., the direction, to the base 
substrate 2. 

[0063] Moreover, although a current will flow toward a direction which is different in upper part 28u of 
the focusing coil 28, and 28d of lower parts if electric power is supplied by the focusing coil 28 Since 
polar magnets 30u and 30d which are different in upper part 28u and 28d of lower parts, respectively are 
countered, The migration force to the direction same as a coil substrate 25 will arise, and the lens 
attachment component 5 will be moved in the vertical direction of focusing, i.e., the direction, to the 
base substrate 2. 

[0064] therefore according to [ according to the 2nd example of the above ] the 2nd example of the 
above -- the left-hand side part among the focusing coils 28, and a right-hand side part - an invalid - a 
conductor — it considers as a part and effective in many of focusing coils 28 - a conductor - it can 
consider as a part and can be made to contribute to generating of the migration force to the direction of 
focusing 
[0065] 

[Effect of the Invention] So that clearly from the place indicated above the biaxial actuator of this 
invention optical pickup The focusing coil or tracking coil wound so that the sense of the current which 
has the two sides which counter abbreviation parallel mutually, and flows in these two sides might 
become opposite, It has the magnet counterposed by this focusing coil or the tracking coil, and is 
characterized by making it these magnets differ in the part which the polarity counters, respectively the 
above-mentioned side where it is two of a focusing coil or a tracking coil. 

[0066] Therefore, since it was made to counter the two sides [ in / for a magnet / a focusing coil or a 
tracking coil ] which carry out phase opposite, respectively according to this invention optical pickup A 
part can be lessened, the part which is not located in the field of a focusing coil or a tracking coil, i.e., 
the invalid which does not contribute to driving force, - a conductor — thereby A miniaturization can be 
attained, while being able to aim at improvement in drive effectiveness and being able to carry out 
actuation of a biaxial actuator to stability. 

[0067] moreover, an invalid - a conductor ~ since the part was lessened as much as possible — a 
conductor — use effectiveness can be good, moving part can be made lightweight among biaxial 
actuators, and the response property of a biaxial actuator can be raised. 

[0068] Furthermore, since it was made for the polarities to differ in the part which counters the two sides 
in each coil of a magnet which carry out phase opposite, respectively Between a magnet and outside 
York, the field which is two from which the sense of magnetic flux differs is formed. Compared with the 
case (the conventional thing) where the magnet with which it is the same magnitude and the opposed 
face with each coil was magnetized by the single pole in the number of magnetic flux in inner York and 
outside York is attached, it can be made abbreviation half. Therefore, thickness of York and outside 
York can be made thin, and a miniaturization can be attained. 

[0069] In addition, what is necessary is for this invention to wind not only this but copper wire spirally 
[ a rectangle ], to form a focusing coil and/or a tracking coil, and just to make it differ in the part which, 
in short, counters the two sides which counter abbreviation parallel mutually [ a coil ] in the polarity of a 
magnet, respectively, although the focusing coil and the tracking coil were formed by forming a circuit 
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pattern in a printed circuit board in each above-mentioned example. 

[0070] Moreover, it does not pass over the concrete configuration thru/or the structure of each part 
shown in each above-mentioned example to what showed a mere example of the somatization which is 
in charge of operation of the biaxial actuator of this invention optical pickup, and the technical range of 
this invention must not be restrictively interpreted by these. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings,* any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] July 27, Heisei 13 (2001. 7.27) 

[Publication No.] JP,7-105552,A 
[Date of Publication] April 21, Heisei 7 (1995. 4.21) 
[Annual volume number] Open patent official report 7-1056 
[Application number] Japanese Patent Application No. 5-265523 
[The 7th edition of International Patent Classification] 

G11B 7/09 

[FI] 

G11B 7/09 D 

[Procedure revision] 

[Filing Date] August 10, Heisei 12 (2000. 8.10) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0037] And the heavy-gage part of both the sides of the above-mentioned rectangle hole 14 is used as 

the parallel links 4 and 4 and the supported parts 15 and 15 with which the point of... is combined, and 

let the heavy-gage part 16 on the backside [ the rectangle hole 14 ] be the balancer section for 

maintaining the weight balance of the lens attachment component 5 concerned. The magnitude is o 

determined that the balancer section 16 makes in agreement the center of gravity of the lens attachment 

component 5 concerned, and the drive core by the coil substrate 8 so that it may mention later. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0038 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0038] 1 7 and 1 7 are the notches which cut, and were .lacked and formed so that the part corresponding 

to the above-mentioned supported parts 15 and 15 of the above-mentioned rectangle hole 14 might be 

penetrated up and down. 

[Procedure amendment 3] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0039 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0039] The coil substrate 8 should succeed in the **** configuration which the four corners cut with the 
abbreviation rectangle aslant, and lacked with it, and right-and-left edges on both sides should project it 
slightly to a left and the method of the right further. By considering as the fitting-ed sections 18 and 18, 
and carrying out fitting of these fitting-ed sections 18 and 18 to the above-mentioned notches 17 and 17 
of the rectangle hole 14, the coil substrate 8 is located in the rectangle hole 14, and it is in the condition, 
and from the top face or inferior surface of tongue of supported parts 15 and 15, the vertical both-ends 
edge of the fitting-ed sections 18 and 18 is slightly projected to the upper part or a lower part, and is 
located to it. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0046 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0046] The lens attachment component 5 in which such a coil substrate 8 was attached is located so that 

it may be pinched between the tips of the parallel links 4 and 4 where the supported parts 15 and. 15 

counter up and down. The parallel links 4 and 4 and the vertical both-ends edge of the point of ... and 

both insertion **** 18 and 18 of the coil substrate 8 are combined by soldering, respectively. By this 

While being combined with the coil substrate 8 by piling solder in the supported parts 15 and 15 by 

planning electrical installation with the above-mentioned electric supply terminals 22 and 22 and ... 

which were formed in the coil substrate 8, the parallel links 4 and 4, and as for the lens supporter 

material 5 It is attached between the parallel links 4 and 4 and the tip of..., and is supported free 

[ migration to the vertical direction and a horizontal direction ] to the base substrate 2. In addition, the 

coil substrate 8 may be beforehand attached in the notches 17 and 17 of the lens attachment component 

5 with adhesives. . 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 005 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[005 1 ] moreover, the core of the driving force produced by supplying electric power to the core and the 

tracking coil 24 of driving force which are produced by supplying electric power to the focusing coil 23 

- these coils 23 and 24 - an abbreviation same flat-surface top — and since each is formed in point 

symmetry centering on the core of the coil substrate 8, it becomes an abbreviation same point and a 

drive core is in agreement by migration in the direction of focusing, and migration in the direction of 

tracking. Moreover, since the drive core turns into an abbreviation center of gravity of the coil substrate 

8, it can stabilize actuation of the lens attachment component 5 by determining that the magnitude of the 

above-mentioned balancer section 15 will be in agreement with the center of gravity of the coil substrate 

8 in the center of gravity of the whole lens attachment component 5. 

[Procedure amendment 6] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 1] 
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yx&mm 5 k , 2 t^$ii^3- 

^6t. K3-^6fc:JiX«$^v^yb7fc. ±a 

[0027] <-xa«2{i¥iB^KTBS««Sr^L. 
l*6T^l»l*»d^rinj*|iiatt. ^*±^|p|*»5 

um®m k-rt. *m±jj"jqfriijfPitt 

mkU tit. ^6T^|6j3&»d*l6|S-*fflii:^5. 
IXrcominte^Xfo* *7£tk §«c:<7)*|6jt:J:S t> 
Ofc-TS. ) (cHP^J:afc:2*<?)X»J yh!WgiS$ 

E3-^6<05^><0J1.3-^9*^iS$#i.. ifc. iW- 
3-7 9 fc ^-XffiR 2 fc 0DfS<r>gfc&fcfl-3 - 



(4 

5 

Wix y >y b zmtitt-z&ftZ® tiz£ r )3— 

TV**'. 

[0028] W * y h 7 li«JI£SBB<D«tf £ LTfc 

(£3-?fl!i*ffl) 7 I f fcV:/*yh7*>£ffll8fc»-7 
rc^fffi (3-7 ft&*Bii) 7rbfc^ Wxtf. Nffi 10 
fc. V^>yh7<^fliat^7rW|ifH(R3- 
^fiS«ffl) 7 r f fcV^*-y h 70^01135^7 1 COITBD 

*>y hlEm&#7 1 -V^-y htfflS^7 1 1!\-3- 
V httmft7 r tOlSOfSISi-V^.y hirfflgfc»-7 

r-rt3-^ i o<o£fflSfc»— rt3-7 i o<nwm% 20 

V^* y h 7 bft-3-9 9 tOfSMiZCDtEmtGmt 
[0 0 29] £*lfcJ:>K l^3-?10RW3-?9 

rt«*»t*wwtti, 2ffi#ffl$*vu^rv^t*£3 

Tft^fc^*). «k->T. 3-? 1 0&Tm3-7 9<r> x 
[ 0 0 3 0 ] ft. -e^-y h 7tt l-xoiattfrt:^^ 30 

mxmwimL. fksjmtzti^xhw&im 
*>-r . 3mxm&tfm%& 2-wr?y*~, h^-e^stt 

[00311 12 tt^-X^2<0gtfSSJfc:4I*3*lfc 

mtfLZtix^z. 

[00 32] 4. • ■ nmmmrt 40 

74. 4. • ■ • imij"MV&fa£T2W*tl'y-l 

2 vmmizma&t x 5 cjr* s*ts . 

[00 33] -fLT. #¥ffU^4. 4. - - lit 
g2«*/Pr-l 2«DX»J 412a. 12 a|*i£ji3 
il.a^'J'vM2a. 12 a\H£1MifflirlLt&2tL 
X. 2«tfvl^ r -12fci#3;h.£. 

[0034] uyxmmt 5immm*>t>&&ffiit 
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3^'iJ#?ilTV^. 

[0035] l^XftJ^gW* 5 fcJE&£3ii£*B8FL 1 4 

«-e«^53*s±a«.3-^9. i*i3-?io. v^* 

»/ b 7&tW-3-:7 9 b*??*"/ h 7 b (Dffl nfflmZG 
&tt^mmi£*)-®>)*;Z<Bl&.ZtiXi3'). 
XVffi8m5#±m¥WJ>?4. 4. • • 
*uttt©T\ 3©B?Ll4rtt^3-^9. rt3-710 

[0036] ZC0£d%l<>X&ftmt5itZ<?)£m> 
IS*!Ji:ffi!J^4, 4. ■ • • tf>±Tfc8lfaU; 

mi 4 wt*p«ii5«a5^od *>mfflfcfitsofcatfHi 

f:4fc<7)S<0S(ifcB&Htt^$ii. ilTt. Wl 

4 i omfflwa^-cfcoT. fcfet)iraL^¥fif y 

4 1 4 1 iOlStOSIlJ: 0 fc^EV ^gfcfr 1 5 J±T*^«» 

[0037] ±^©KrLi4^wB8oJi[^ai^ 
bwj^4. 4. ■ • • m^tf&isztihm. 
»a5i6. i6t$n. &ffiLi4<?>im<r)m 
m 5\*mt/>xm!mtt5<7)m&>^>xzbz>tL 

itxorty>V--&bZtlX^&. ^7^-gP15(i. 

\zm^>xmmn5<nm.^b ?>i)v& 

&&&Xtmfr&bt:^&ZikhZ.o\iZZ<7>*%Z!ii i 
[0038] 17. 17l±iMmi4<7)J^8Bd$ 

an 6. letzftmht&ftzi.'Yiizm&tzxoiizm 
*)X^xm®£tvtz®$&?hh . 

[0039] 3>f ;P««8l2l«©BT*«0E;&^fc 
At^fetrfcS*>tC|g&tt5LT«K^a518. 18fc3 

*u ssee^t! 18.1 8*^m?li 4co±m)X£i 1 

7. 17(Cfit^§tL6Cf:tCj:oT3>f/k««8{^» 
?Ll4rttc:fiS3ii. *<0teSt\ «Bt^atl8. 18 
<^)±™8Sliadd#a516. 1 6<0jjBXttTffl*>£> 

UiXiiT^mA^mm Lxo.mztiz> . 

[0040] a4)V2m8\i4&<mm<r)T0>hmti. 
8a. 8b. 8c.8d *mt&t>itXBJ8.2tl. 
Wory>hS«8a. 8b. 8c. 8dttt7*-* 
y>/3-f*^19. 19. - • AVhJv^yr 
3>f^^2 0. 2 0. ■ ■&®i&rtf->bLX& 
tfLZtlX^l. 

[004 1] ft. 4«C«D7-y>h*R8a. 8b. 8 
c . 8 d HBftSft&M"? t»Rfc» 
*$flTV>Sfe«>. -<oryyhJ6E8afc:ov^T^ 
SKH^ff^. ffi^ryyhS«8b. 8c. Sdtco^ 
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[0042] rwwry y MW8 ao+3*iask:lif8j| 

9. 19. • tffitfLZtl. Z.ft.t>A'W7ir-iii/ 

>?3>(mmi9. 19. • ■ -tismrvyhmi 

V>£. 10 
[0043] 2 1. 21. ■ • \mfo7V>VWR8 

r»J>h®S8a. 8b. 8c. 8d£ttfa£irfrfci: 

» fc-osfftT u y hs«8 <07 * s^y >r 

^19. 19. • • •Xlih7>y^>'^ri^;PSS2 0 

19. 19. • • •Xteh5-y*y7':M/l«20fc 
£ ^ft^iSag-rsfctfxoi <nxhh . 

[0 044] 22. 2 2lig^rU>'hS«[8a<0^EjB 
<^K^il518t:««L^fiS«0±JS8a5RtrFJSa5t:I51 20 

2. 2 2te. mS?>5gfc7*yyhS«8afcgS4«<D 
gft7-yyh^8dtf>*fc:j&£3*VCis9. 34** 
«8i:LTtt. 7*-*>->^3'f;P2 3fflfc:2o<7)^ 
«B?2 2au (miJf<^^7*yyha«8a^lB 
tf>±8S) . 22du m4f§0MtoTVyhmS.8d<D 

o£>&®gT22ad mim<m&7v>hms.&a. 30 
wtfiioTS) . 22dd m4m<mto7v>hmi 

1 0 0 4 5 ] j«H7!) y bg«8 a . 8 b . 
8c. 8d*«mia^*)$^T3>f;P«lS83Wgj£$tl. 

*74— «^V^a>fMeRl9. 19. • • • 
Xtth7-y*y^=l4/l^20. 20. • ■ • #±JE 
X/l—*-/P21. 21. • • • fc*?*a%$*i.-cm 

^19. 19. • • #10037*- tf^y^rH/l' 

23*. afc. h7-y*>mti>mm2o. 20. ■ 40 

• **lo<7)h7y^>^3>f;l/242r«^-rSJ:a(c 
[0046] £tf> «k 3 rt«S8#Bg3;fi*:l<'y 

Xfiyfat»5{i^w»dafa5i6. 1 6#±TOti»rr 

ifff!)J'?4 < 4<^8Sfcga#snSJ:afc:ttS$ 
n»WJ>;4, 4. • • 0&®8lbo4)VmL8 

0)mw.&&&i8. i8<r)±.Tmstmt#zti?tt*m 

ftftlcJ: Ottedtu d*ifc:J:9. =H/i>a«8fc:Sfl£ 

3*l£±g*&m3frf2 2. 22. • • • tfff'J^ 

4. 4. • • • fc*>^5vWgt»m*U V>X 50 
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jms»5ii*?)i0Sd#gsi6. i6{c^Ba*«iS<c>ai. 

1 f: t «t "3 a-f >*«S8 fctS£3*i£ tSfcWJ y? 
4. 4. • • ■ oSfcffiltlfclfciSft. <-xa«2fc:*r 

ft. 3^;i/SS8jiu>xfiy^«5<D«^a5i7. 1 

[0047] *LT. U>Xmffit5ff¥m>? 

4. 4. • • • *^LT'<.-XS«2{cS»$^tt® 
T. ±M3-f/l^«8Ji. -?7*vh7m?-?9t 

05. W^. fift#l 1 rt£V/*«y h 7X^3-^ 9 

[0 04 8] sfcfc. uyxe^»5Ji£itfc:*l-;Jj#;8i] 

3<7)0*>tE±.£®mt&m#2 3 1 utf>Tffl&»-2 3 1 
u d&TflET£.tmt&m2 3 1 d<D±MS5#2 3 1 
dxith5~/*yr34fr24(r)o*>£timft24 1 i: 
YlV&mffitl 1 OMB7 1 f fc*t|iijU 
iJt. 7=r-*^y^3^/P2 3<oa*>*±t:ttatS 
&#2 3 r u<9Tffl!ar»-2 3 r u dRV&T1Z®M*h 
Wtt2 3 r d<7)±iffla{^2 3rdut h? vSyfa-l 
fV24<7>o *>timi#24rbW??*v h 7^8895 
^7 r<mm r HznHfhXoiZ^X^h (08 
#88) . 

[0 04 9] U*>Lr. 7*- ^x>^3-f^2 3tc*& 
7*- *vV^3>f;W2 30pt>4Jifcfi 
a*-£at#2 3 1 uOTfflaS#2 3 1 u d fctTfcflg 
-thWft2 3 1 dO±ffl&#2 3 1 d u fc fcH .t*l*i. 

a4fr2 3<0dt>*±t:fi[g^4a^2 3 r uOTfflSB 
^23rud fcfeT(Cfi^-SS5*2 3 r dOiffla^ 
23rdut^±££l*0ai»23 1ud]Mf23 1 d 

uiiij£<o:fr|6]. W^. fefr{ciSjd^S*«aai«.J:dt= 
=5roTfcO. Cl^A s ^-5 r iiSt|6rt-^^-/h7 
1. 7 r^gttasgfr&fctf). 3-fA^IS8i:LTtt^ 

S2fc»LT±T*|6J. fiP^>. 7*-^y>-^*|6H^ 

[0050] hyv*y?a4)U24£&mZtl 
St. b7-!'^y^3>f;W2 40SH»^2 4 1 fcfcB 
S5«"2 4 r fc fcS^o^^'MeO^oTmsS^cai.S 
*«. £ffl»8-2 4 1 fc*fflia5t»-2 4 r tte*tl?tlM% 
ofefitt^V^-y h 7 T. 7 r (CttfaUO 
3-f/P««8i:LTttHt*|6p\^»**«4it. l^y 
X{mat»5tt'<.-X»R2{C«L-C*¥*|6j. «!*>. 

hyv*y?im*<&mzixhz.t&j:h. 

[0051] 7*-*x>'^ri>f4'2 3k:|&frt 
SClfctci 94rf SlgiWjO^k h 7 -y * 

2 4 tcism-rs ^fcfcJ: l )4iir&®W)04"«ic:^^ 
3-fyl/2 3. 24#B&B— ¥ffi±C. -fn-f^t** 



9 

hzbvxzz. 

mmwawtbi. \-7v*v?^A)V24<r&<tt 

[00 53] 09JS01 l«l*fK83K^tr ~,9Tv7 
«K\ <! ^S52WltifcW>-±£Sf5 1 <7>HSfc^ 1 tWm- 

m aichltjje2*t**jlx-* i k^ms-s^ 

[oo54] ^. m2<r)mkmAtei~xrtm£%® 
2o<7)ia 2ocoia) tc#«!it«i6rr 

[0055] 2 5^ia>f;^««'C^»•). ±SSH<OH» 

nx-tz^xwrni. mmomfirrvyhw&tz'y^x 

[00 56] 2 6Ji7*-^y>^3-f^f^r*0. 
WftT U V h3£fe 2 5 a<^*jtlgSfc;EfrJi^££< 

[0057] 27. 27. - - - \i.Y? A> 
WmXb*). i m7VVYWtiL25a<0±S.7*-ili' 

y7^Anm%2 6<a^SKt^^i:Ttf>4@Br 

<Sfi#|6]fc:gtf&ia) fcMft&fc?»*. -it 
t>4mY7v*v7rx4A%m21 . 27. • • it 
WAT U VF-WE2 5 aO+^$-4»^i:-tS^*m;fc=5r 

[00 58] *IX. 4&<vm7>jyhm&mix& 
biStiX34iV£)&.SimtiLZti. ite. 
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1 0 

>ya4)Vmm26. 26. • • • Xlih7 
4;I^2 7. 2 7. • ■j&U;P-#-*2 1. 2 

i . • • • Hz* vwmznxwmim&m^ti. z 

fUCkO. -?*-1l~/V7^H)Vmgi2b. 2 6. • • 

*<lo<7)7*-*^y^3>f;l/28$-. £>t. 
^fV^3>f;l'^27. 27. • - -#lOO>7>y* 

[0059] h 3 OJi8!S:k3©Btf>«tt?: 

10 2*1. BPt>. Vi/^ y h 3 0<9±flgS&#3 0 uOmffl 
(R3-?ftS*ffi) 3 0uf fc-?^*yh3 0cOTfflSS 
#30dtf)Wffl (3-7fi5«ffl) 30dbfc#. fll* 
tf. Nffit. V^*yf3 0WTISSfr»-3 0d«D 

ITB5 (R3-7&OH) 3 0dfkV/*7h30£0± 
fflS*&3 0 utfOWcS ( 3-?A»ffi) 3 0 u b fc#SS 

o«±fErt3-? i o^a-^ 9t»rsrrsffitfi» 

8#U dfifciO. v^vb±«8a^3 0u-v^ 
•y b±ffl&#3 0 9co±m&ftb ffMfTM 
20 KH1-3-^9<0±fi8aWh^3-^9<0TfliaWh-^ 

a-? 9<oTi!ia5#fc hTffliaj^3 o Ab<m 

QHm-i?*-* YTW8M3 0 d-rt3-^ 1 OOT 

iaifP^— rts-^ i o<o±fflfia^- v^*y vum-ft 
30 ub^omms&im®£tL. vyivhitna 

52o<7)«#31u. 31d*«4tS. 
[0060] dixfcrJ: *) . rt3-^ 1 0ft^3-^ 9 

30 T*¥«-i:^0. lot. 3-?102W«1-3-?9<D 

[ 0 0 6 1 ] -e LT. l^yXfi^atHSIiiitfc:^* 5 

90>o*>1£±\z®m3-hWft2 9 1 u<a^fflia5^2 9 1 
u r &t£&±fcftSrS&#2 9 r u<7)£MS5#2 9 r 
u 1 by*— il^yy^A >U2 8(Od*,<0±mS^2S 
u b&-z7%*f Y 3 0®±ffl^»-3 0 utOm® 3 0 u f 
fcJtl&lU h7y=¥y^3-f;P29<??3^Tt: 
aSrS35i)-2 9 1 &<nfcmtft2 9 \ d r&tf#Tfc 
40 fittS^2 9 r d(Oiliai»2 9 r d 1 b7*-Jt 
isyya4)V2 8<7)d h<r>Tm&ft2 8 d tV"??*? 
h 3 0OTffl»^3 0 d<0wB3 0 d f tWlferTS 1 d 

[0062] Y=7^^>y^A)V29\iZt^m 
S*iSk. h7«y=¥>'^a'f;i/2 9<0d^±fc:GSt 
&3^2 9 1 utf*lia5#2 9 1 u r k*±tfi[g^S 
«5i-2 9ru^«IS*29ru 1 btzmiUft. tot 

29<r>=>*>tt\zm$hfflt29\ d<n^Sm^29 
50 1 drfc:TFfcti®r6!Wi-2 9rdtf>£ffl£#2 9r 



1 1 

d 1 t£±S±McV&ft29 1 ur&t*29ru 1 tit 
0 d<Offitt#H££fctf>. =M>I^«2 5fcLT«|i3t 

[0063] iti. 7*-*)i'>y34)V28\£&%% 

tilt, yit-nnsyy^n )V28<n±Jimft2S\it 

Timft2 8 d fcM^ofc^riBKMfel^oTmS^SSai 
±<mft2 8 u t TfflS&#2 8 d t ttHlW* 
^Stt«7/*7b3 0u, 3 0d£#|n]ftV^ 

:m /p£« 2 5 1 txam t^i^mrfjm. 
t. wyx{ma5»5tt<-^sei2t«LT±T* 

[00 64] «oT. ±£»2<^lia«fc:J:iitf. _h£ 
m2tf>||ifcfR|fc:±*tf;f. 7*- $isyyn4)l>2S<r>o 

*- # is>?ru n,2 &<r&< twmft&ftt Lx? 
*-* isyrimwmnhim&tm-Zit&z tv 

[0065] 

imimm &L±.iz§mttitz^^m^i>^:Xo 
*mmzty?Tv7'$mp>2mT?i-^-? 

it. K\.y3Wft&mth2~xmttLz.tit>2~? 

* : — * ^> ^3 a /km h 5 -y * a *e#B$*i 
t:vy*vhtzm£.m?y*vhaz?>mtf7* 
-id^yy^^)vy(itY : 7f^yy^)va)±M2r>0i 

ztzmsLt-tz. 

[0066]ftoT. #®mmz*>9Tv73m&x 
4 /nctJJt hwrnt i 2Km£*ti?ti*m 

■fhiotzLtecr)?. 7*-*=/>y34)VXith7v 

ztuzx*). msmnfottmz zt&xz . 2 
wt ? 1-*.*-* mfrz&mzth c: t tt& 
tc. >m.{tm&zt#T'Zh, 
[ 0 0 6 7 ] tti. *m#&#zxz 
hztVT-ZKtnT. mmmm^<. 2W9* 

^-9<rittim&*mMtiZthZ.tiPX'%. 2«T 
9+*x.-9WXX>X®&£fa±£&Z,Zt#X'% 

a. 

[0068] Sgfc. ^* -y /l/fcBttSffl*t 
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1 2 

fsuiw^(om^m^i2^<om^m^ti. m 
[0069] m. ±m%$mmizt5^xit7*- 

W->&&$.-f&Ztiz£*)B!SLLt:#. *miltZ 

IK. mt. v^*y h<0Stt&a>f;K05^tBmT 
fc:*t|i<rt-£> 2o«ffl{c*ft^*i#|^£l8#fci>vvc#| 

[007 0] ±iB«^ifefiRlfc:i3V^Lfc«-a505 
lltt»$**U*l^til®HL *%BB3t^e-/i?T y7^g 

20 [0B<9ffi*&fiHJ» 

[01] 02ftM08fc*tC*S&Ha^^y?T-yT§£ 

2«r ? f- a x- ??)ss 1 ?>mmi^t h<?>X\ 
*mit$ffimxi>&. 

[02] TO0T&5. 

[03] 02<7>I I I -I I Iglt^dBfffl0-C*i. 

[04] 05j!g07 tmz&mvmmrvyhmiiz 

[05] m2S«7"UyhS«O3Effl0r*5„ 
30 [06]m3^<orUybfflSOjElS0T-»S. 
[07 ] 3S4JfW U > hWR(DJEMmXi>& . 
[08] «-3>f^-7^«yhfci0ttMS«^^tm 

[09] 010x1/01 ltftt. *»ffl^hr -y^r 

y73^<02«lT^^AX-^^2<7)||tfc{f|S:^rt > 

[0 1 0 1 m 1 jkot u v YWkvtssmKhh . 
[Hi 1 1 ^A)vt h t<mgmmz*tm 

40 [012] «S*«¥t-^T7 T5IB02l|lir^A 
X-*tfD-0|£;S-r¥ffi0-C&£> . 

[013] 0i2<oxi 1 1 -xi 1 mizmmwm 
xhh. 

[0 1 4 ] S-n-f /Ui: "7^>y h fctf>ftBBI{$£jrt« 

hi:<^l»^. {\>)\tV^-;^>y^^)Vt^^/ 
Yt<rm&*. 7fiLtzi>c?>Tt>i>. 

1 2«iT^f-AX-^ 
50 7 "7^«y h 



1 3 

ft) 

7rf hcrysmm (mm i mm2tifii& 
ft) 

241 Y7v*>?^4)v<ntm{wm$-h2r>0) 
m 

52) 

1A 2»T^^-j.x-^ (Sg2cOHISfia|) 
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14 

2 8 7*-*>-V^nvf^ 

28u 7*-^^y^3>f;K7)±ffl <ffl*tifirt.52o 
am) 

28d 7*-*y>-/3^;W)TII (ffi*t|6rf&2o 

3 0 

3 0uf v^*»/h<o±flgiiflii (Jlffia^SKSfifcSS 
ft). 

30df v^»/KOTfiJBijiS (flSa^aSfifcSIS 
10 ft) 



[02] 



1— 2tfr9J-^-9 




1— 2*T»*-»x-> 

»■»«««« QUEA<«B«*lfcS5» 

1 




I — 2|»T##-^.x-» 
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[08] 



7tf * KOEMffii UUU&mztitz&ft) 
w ... 7y*, n^frwma <i5«*sii*nifc«»> 

24-- ^TtV^-f* 



23 1 B 




(10) 
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[H9] 



[011] 



i a — zm-r 9 * * f mzvmm 
so.-, ^r** ► 

30df •» K»T«WS «ftW»*hfc»»> 




29lu 



2g» — (B*tfi+&2^©a> 
30"- 7if*,|> 

29lur 2Bt/ 26 i aniJ 

i J J* 




[0133 



[012] 





* * £ op* 



II * * 9 d 
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[014] 

(a) 



